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OUTSTANDING  HISTORICAL  EVENTS 

It  is  the  purpose  of  this  study  to  review  the  fertilizer  industry  as  it 
stands  to-day,  the  result  of  progressive  evolution  throughout  the  80 
years  of  its  existence. 

From  the  earliest  times  various  waste  materials  have  been  used, 
without  special  treatment,  to  improve  the  productivity  of  the  soil, 
but  the  production  of  commercial  fertilizer  as  it  is  known  to-day  dates 
back  only  to  about  1850,  the  j^ear  in  which  superphosphate  was  first 
made  in  the  United  States.  The  acid  treatment  for  insoluble  phos- 
phates had  been  invented  in  Europe  in  1840,  and  another  event  of 
similar  importance  was  the  discovery  of  the  Stassfurt  salts  in  1857 
and  their  utilization  as  fertilizer  in  1860.  Nitrate  exports  began  from 
Chile  in  1830,  and  the  by-product  coke  oven,  which  had  been  developed 
in  Europe  as  a  producer  of  ammonia,  was  introduced  into  the  United 
States  in  1893.  The  concentration  of  the  meat-packing  industry 
in  large  units  led  to  the  general  utilization  of  the  by-products,  and 
dried  blood  and  tankage  became  important  fertilizer  materials. 
Simultaneously  the  residues  from  which,  the  oil  had  been  extracted 
by  the  cottonseed-oil  manufacturers  and  other  producers  of  vegetable 
oils  came  onto  the  market  in  large  quantities.  The  fisheries  furnished 
fish  scrap,  and  many  other  organic  materials  became  available  for 
fertilizer  use.  This  class  of  nitrogenous  materials,  the  best  of  which 
were  soon  to  find  more  profitable  use,  filled  a  big  place  in  the  earlier 
years  of  the  fertilizer  industry.  In  these  events  and  the  more  recent 
invention  of  methods  for  the  fixation  of  atmospheric  nitrogen  are  to 
be  found  the  foundations  on  which  the  industry  has  been  constructed. 
A  review  is  appropriate  at  this  time  because  of  the  remarkable  devel- 
opments of  the  past  few  years  brought  about  mainly  by  the  intro- 
duction of  nitrogen  fixation. 
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THE  WORLD  INDUSTRY 

A  brief  discussion  of  the  fertilizer  industry  of  the  world  seems  neces- 
sary before  going  into  the  situation  in  the  United  States.  Nearly 
every  country  imports  or  exports  a  considerable  part  of  the  plant  food 
entering  into  the  fertilizer  which  it  produces  or  consumes.  Practically 
everyone  is  dependent  on  foreign  lands  for  fertilizer  materials  or  for 
an  outlet  for  surplus  production.  In  the  matter  of  manufacturing 
processes  and  methods  there  is  the  keenest  interest,  resulting  in  the 
interchange  of  knowledge  and  ideas  as  well  as  of  raw  materials  and 
finished  products.  This  condition  unquestionably  favors  the  most 
economical  advancement  of  the  industry  as  a  whole. 

LOCATION  OF  CONSUMPTION 

Information  as  to  the  location  of  fertilizer  consumption  throughout 
the  world  has  much  value  for  the  industry,  possibly  as  much  as 
knowledge  of  the  location  of  production  facilities.  For  this  purpose 
Table  1  has  been  prepared  covering  all  the  important  using  countries, 
listed  in  the  order  of  magnitude  of  total  plant-food  utilization,  showing 
the  consumption  of  nitrogen,  phosphoric  acid,  and  potash  in  terms  of 
net  tons  of  nitrogen  (N),  phosphoric  acid  (P205),  and  potash  (K20). 
No  great  degree  of  accuracy  is  claimed  for  these  figures,  many  of 
which  are  estimates  based  on  data  published  in  the  International 
Yearbook  of  Agricultural  Statistics,  Rome,  the  publications  of  the 
United  States  Department  of  Commerce,  and  other  literature  on  the 
subject.  These  figures  indicate  a  total  world  consumption  during 
1928  of  7,700,000  tons  of  plant  food  which  would  amount  to  43,000,000 
tons  of  fertilizer  if  the  average  plant-food  content  is  assumed  to  have 
been  18  per  cent.  This  quantity  of  material  would  allow  each  of  the 
2,000,000,000  people  of  the  earth  43  pounds  of  fertilizer,  containing 
about  2  pounds  of  nitrogen,  4  pounds  of  phosphoric  acid,  and  2  pounds 
of  potash,  at  a  cost  of  about  50  cents  a  year.  It  is  noteworthy  that 
Germany,  the  United  States,  and  France,  with  one-tenth  of  the  world 
population,  use  more  than  one-half  of  the  world  supply  of  fertilizer, 
whereas  China  and  India  with  one-third  of  the  population  use  very 
little. 


Table  1. — Fertilizer  consumption 

{net  tons)  by  countries,  1928 

Country 

Nitrogen 

N 

Phosphoric 
Acid  P2O5 

Potash 
K30 

Total 

Germany .         .__, 

450, 000 

345, 000 

160, 000 

190, 000 

62,000 

82, 000 

49,000 

75, 000 

52, 000 

70, 000 

32, 000 

4,000 

34, 000 

15, 000 

41, 000 

6,500 

2,500 

3,000 

32, 000 

2,000 

10, 000 

566, 000 
800, 000 
583, 000 
180, 000 
250, 000 
125, 000 
165, 000 
140, 000 
100, 000 
40, 000 
84,000 
128, 000 
40, 000 
38, 000 
17, 000 
41, 000 
41, 000 
31,000 
12, 000 
30.  000 
27, 000 

818, 000 
343, 000 
210, 000 
50,000 
27, 500' 
115, 000 
60, 000 
55, 000 
80, 000 
43,000 
36,  500 
500 
16, 000 
30, 000 

1, 834, 000 

United  States  with  Porto  Rico  and  Hawaii 

1, 488, 000 

France 

953,  000 

420, 000 

Italy ._ 

339,  500 

322, 000 

274, 000 

270, 000 

Poland 

232, 000 

153,000 

Czechoslovakia 

152,  500 

132,  500 

Denmark 

90,000 

Sweden 

83,000 

58,000 

3,000 
4,500 
14, 000 
750 
7,000 

50,500 

New  Zealand ... 

48, 000 

Finland 

48,000 

Formosa .                   

44,750 

39, 000 

Union  of  Socialistic  Soviet  Republics 

37,000 
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Table  1. — Fertilizer  consumption  {net  tons)  by  countries,  1928 — Continued 


Country 


Nitrogen 

N 


Phosphoric 
Acid  P208 


Potash 
K20 


Total 


Irish  Free  State ... 

Hungary 

Switzerland 

Dutch  East  Indies 

Canada 

China 

Portugal 

Austria 

Norway 

Latvia 

Lithuania 

Yugoslavia 

Chosen 

Ceylon 

Greece 

Estonia 

Philippines 

Canary  Islands 

India  and  Burma- 
Cuba 

All  others 

Total... 


4,000 
4,000 
1,000 

32, 000 
6,000 

30, 000 
2,500 
5,000 
4,000 
1,000 
500 
3,500 

17, 000 
5,000 
1,000 
500 
6,000 
4,000 
4,000 
3,  500 

49,  500 


30, 000 
28,000 
26, 000 


76,  000 


2,500 
1,500 
6,000 


18,000 

7,000 

27,  000 

18, 000 
14, 000 
15,  500 
15, 000 
13, 000 

6,000 
9,000 
4,000 
2,000 
1,000 

6,000 

6,000 

5,000 

500 

5,000 
2,000 
2,500 

3,  736, 000 


2, 026,  500 


36,  500 
33,  500 
33, 000 
32, 000 
31, 000 
30, 000 
29,  500 
29, 000 
27, 000 
20,  500 
17,  500 
17,  500 
17, 000 
16, 000 
9,000 
8,000 
6,500 
4,000 
4,000 
3,500 
189,  750 


7,  663,  500 


In  estimating  the  P205  content  of  phosphates  they  have  been  figured 
on  the  basis  of  16  per  cent  P205  for  superphosphate  and  18  per  cent 
for  basic  slag.  Organic  nitrogenous  materials  have  been  included 
only  as  follows:  United  States,  56,000  tons;  Japan,  70,000  tons; 
Formosa,  8,000  tons;  and  Chosen,  7,000  tons  of  nitrogen. 


MATERIALS  PRODUCED 


The  more  important  fertilizer  materials  are  listed  in  Table  2  with 
the  approximate  world  production  for  1928. 1 

Table  2. — World  production  of  fertilizer  materials,  1928 


Material 

Production 

Material 

Production 

Net  tons 

330,000 
5, 700, 000 

16, 900, 000 
5,  700, 000 
4, 500, 000 
1, 100, 000 

Net  tons 
965, 000 
3,475,000 
1, 100,  000 

Superphosphate ..  

3, 000, 000 

Total     

Cyfvnfymirip.                       

42,  770, 000 

The  item  of  miscellaneous  salts  includes  ammonium  sulphate- 
nitrate,  nitrophoska,  ammo-phos,  nitrolime,  cal-nitro,  ammonium 
chloride,  urea,  calurea,  potassium  nitrate,  and  other  materials. 
The  materials  included  in  this  item  have  been  introduced  during  the 
last  few  years  to  meet  special  conditions  of  the  market  and  to  create 
a  wider  outlet  for  the  increasing  production  of  fixed  atmospheric 
nitrogen.  Certain  of  these  new  materials,  such  as  urea,  ammo-phos, 
and  nitrophoska,  are  highly  concentrated  and  therefore  well  adapted 
for  marketing  at  distant  points  where  freight  costs  would  be  excessive 
on  ordinary  fertilizer  containing  20  per  cent  or  less  of  plant  food. 
Urea  contains  46  per  cent  nitrogen;  ammo-phos,  which  is  produced  in 
two  grades,  11  per  cent  nitrogen  and  46  per  cent  phosphoric  acid  or 


Nitrogenous  materials  are  for  the  year  ended  May  31.  1929. 
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16%  per  cent  nitrogen  and  20  per  cent  phosphoric  acid;  and  nitro- 
phoska,  which  is  produced  in  four  grades,  contains  from  50  to  60  per 
cent  of  plant  food  made  up  of  different  proportions  of  nitrogen, 
phosphoric  acid,  and  potash.  Ammonium  sulphate  contains  about 
20.6  per  cent  nitrogen;  cyanamide,  20  to  25  per  cent;  calcium  nitrate, 
15.5  per  cent;  and  Chilean  nitrate,  15.6  per  cent.  The  organic  ma- 
terials are  valued  mainly  for  their  nitrogen ,  which  ranges  from  about 
4  to  12  per  cent  in  the  various  products. 

A  campaign  of  research  and  industrial  development  with  more 
satisfactory  fertilizer  materials  as  its  object  has  characterized  the 
last  few  years  of  the  industry.  This  movement  has  been  stimulated 
by  the  necessity  of  converting  the  rapidly  increasing  ammonia 
production  of  the  nitrogen-fixation  plants  into  fertilizer  ingredients. 
Great  quantities  of  ammonia  available  at  a  very  low  cost  have  made 
it  feasible  to  manufacture  products  which  could  not  have  been  profit- 
ably produced  10  years  ago.  However,  the  same  condition  has 
favored  cheap  production  of  ammonium  sulphate,  especially  where 
cheap  gypsum  and  waste  carbon  dioxide  are  available,  and  as  a  result 
the  production  of  ammonium  sulphate  has  shown  a  greater  increase, 
during  the  fertilizer  year  1928-29,  than  any  other  nitrogenous  material, 
an  increase  practically  equal  to  the  combined  increase  of  all  other 
air-fixation  products,  excluding  calcium  nitrate. 

Some  of  these  recently  developed  fertilizer  materials  have  excellent 
properties  and  may  be  expected  to  increase  in  popularity.  Many 
factors  will  have  a  part  in  determining  how  much  of  the  field  they  can 
command.  Their  cost  of  production  and  transportation  as  well  as 
their  effectiveness  in  the  soil  and  their  convenience  of  use  must  all 
be  determined  by  actual  experience  before  their  real  value  can  be 
appraised. 

SUMMARY  OF  VALUES 

If  a  basic  value  in  the  warehouses  of  the  producers  of  $160  a  ton 
for  nitrogen,  $50  a  ton  for  phosphoric  acid,  and  $50  a  ton  for  potash 
is  assumed,  the  total  value  of  the  world  production  can  be  estimated 

as  follows: 

N 1,901,000  tons  at  $160=   $304,160,000 

P205 3,736,000  tons  at      50=      186,800,000 

K20 2,025,500  tons  at      50=      101,275,000 

Total 592,235,000 

These  values  must  of  course  be  considered  as  only  roughly  approx- 
imate since  unit  values  vary  over  a  wide  range.  Values  based  on 
wholesale  prices  in  the  consuming  countries  would  be  somewhat 
higher  as  will  be  noted  from  the  discussion  of  United  States  values  in 
a  later  section. 

WORLD  INORGANIC  NITROGEN  PRODUCTION 

The  world  production  of  fixed  nitrogen  has  increased  rapidly  for 
20  years.  The  figures  in  Table  3  have  been  arranged  to  show  the 
rate  of  increase  from  the  various  sources  and  indicate  clearly  the 
leading  position  of  the  direct  synthetic  ammonia  process.  Most  of 
the  changes  which  have  taken  place  in  the  fertilizer  industry  during 
recent  years,  as  well  as  the  changes  which  are  now  taking  place,  can 
be   attributed   to   the   necessity   of   developing  better  methods  for 
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marketing  the  steadily  increasing  production  of  the  synthetic  ammonia 
plants.  A  study  of  these  figures  reveals  the  cause  of  the  change  in 
mental  attitude  during  the  last  30  years  from  one  which  led  some 
scientists  to  predict  future  starvation  for  a  large  part  of  the  popula- 
tion, because  of  an  impending  world  shortage  of  nitrogen,  to  one  of 
fear,  on  the  part  of  the  manufacturers,  of  overproduction  of  this 
same  commodity,  with  disastrous  results  to  capital  invested  in  the 
industry. 

Table  3. — World  production  of  inorganic  nitrogen  in  1909,    1913,   and  1917,   and 
for  years  ended  May  31,  1924  and  1929 

[Net  tons  of  nitrogen  per  year] 


Source  or  production  process 

1909 

1913 

1917 

Year  ended  May  31— 

U924 

U929 

Byproduct  ammonia 

233,  200 
330,000 

3,300 

2,750 
0 

377, 300 
429, 000 

19, 800 

66,000 

7,700 

400,400 
431,  200 

33,000 
220, 000 
121,000 

346,  400 
372,  200 

33,000 
136,400 
275, 100 

469,  700 
539,000 

33, 000 
264, 000 

Air  fixation: 

Cyanamide  process .  .. ..  . 

1,018,600 

Total 

569, 250 

899,  800 

1, 205,  600 

1,163,100 

2,324,300 

1  Based  on  statistics  contained  in  the  ninth  annual  report  of  the  British  Sulphate  of  Ammonia  Federation. 

Of  the  total  world  production  of  fixed  nitrogen  about  87  per  cent 
is  consumed  in  agriculture  and  the  remaining  13  per  cent  is  required 
for  such  industrial  uses  as  refrigeration  and  the  manufacture  of 
explosives,  nitric  acid,  and  nitrogen  salts.  Although  the  low  prices 
of  recent  years  have  greatly  increased  the  agricultural  consumption 
of  nitrogen,  there  seems  to  have  been  no  material  increase  in  the 
consumption  for  other  purposes. 

In  addition  to  the  inorganic  nitrogen  mentioned,  the  world  used 
considerable  quantities  of  organic  waste  materials  as  fertilizer. 
These  materials  are  used  mainly  for  the  nitrogen  which  they  carry,  but 
they  are  also  valued  for  their  beneficial  physical  properties  in  mixtures, 
especially  in  American  fertilizer  practice. 

The  nitrogen-fixation  capacity  of  the  world  at  the  end  of  1929  was 
distributed  as  shown  in  Table  4.  Plants  in  operation  or  nearing  com- 
pletion are  included. 
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Table  4. — Location  of  and  processes  used  by  the  nitrogen-fixation  plants  of  the 

world  at  the  end  of  1929 


[Capacity 

in  net  tons  nitrogen  per  yearj 

Number  of  plants  using  the  processes  indicated  and  the  net 
tons  produced  by  them 

Country 

Arc 

Cyanamide 

Direct  synthetic 

Total 
capacity 

Number 

Capacity 

Number 

Capacity 

Number 

Capacity 

Belgium      ..  ._. 

5 
1 
2 
2 
18 
8 
9 
5 
3 
2 
5 
1 

106.  500 

2,500 

12,  500 

175, 000 

114,  050 

820,000 

58,000 

55,000 

77,000 

55,000 

35,000 

7,000 

106, 500 
82, 500 
18, 500 

175  000 

Canada    ..  . 

1 
1 

80,000 
6,000 

England -  

2 

1 

1,250 
4,500 

8 
5 
5 
10 

53, 000 
114,000 
21,900 
63,  600 

168  300 

Germany .  ..  ...  ...  .. 

938,  500 
79  900 

Italv 

118,  600 

77  000 

Netherlands -.    

2 

30,000 

1 
2 

15,000 
40,000 

100,000 
75  000 

Poland .  .--  -     - 

Russia . 

7,000 
5,000 
8,500 
8,000 
12, 000 

1 

5,000 

Spain 

3 

1 
1 
8 
1 

8,500 

2,000 

7,000 

155, 600 

14,000 

2 
2 

1 
2 

6,000 
5,000 
40,000 
14,000 

Switzerland 

United  States -     

195  600 

Yugoslavia -.  .  

28,  000 

Total 

5 

35, 750 

41 

463, 500 

75 

1, 704,  650 

2,203,900 

WORLD  PHOSPHATE  FERTILIZER  PRODUCTION 

The  world  fertilizer  industry  is  dependent  on  three  classes  of 
material  for  its  phosphate  supply.  These  are,  in  order  of  their 
importance,  phosphate  rock,  basic  slag,  and  bone.  The  last  named  is 
of  minor  importance  because  of  the  comparatively  small  quantity 
available  for  fertilizer  use.  The  second,  although  limited  by  the 
production  of  steel  of  which  it  is  a  by-product,  is  available  in  great 
quantity.  The  first  is  available  in  practically  unlimited  quantity, 
and  the  deposits  are  widely  distributed  throughout  the  world. 

In  preparing  basic  slag  and  bone  for  use  as  fertilizer,  they  may 
be  simply  pulverized  to  a  powder  or  meal.  A  similar  treatment  of 
phosphate  rock  yields  a  product  which  is  only  slowly  available  as 
plant  food.  For  this  reason  most  of  the  phosphate  rock  is  processed 
to  increase  its  solubility,  and  there  have  been  many  methods  suggested 
for  the  treatment  of  this  raw  material.  The  pulverized  rock  may  be 
mixed  with  sulphuric  acid  to  produce  superphosphate  which  was 
formerly  known  in  the  United  States  as  acid  phosphate..  This 
product  ordinarily  contains  from  14  to  20  per  cent  available  P205 
according  to  the  grade  of  rock  used.  The  pulverized  rock  may  be 
treated  with  phosphoric  acid  to  give  a  product  known  as  double, 
treble,  or  triple  superphosphate,  containing  around  45  per  cent  P205. 
The  phosphoric  acid  so  used  may  be  made  from  the  rock  by  extraction 
with  dilute  sulphuric  acid  or  by  reduction  and  volatilization  in  an 
electric  or  fuel-fired  furnace  with  immediate  or  subsequent  oxidation 
to  phosphoric  acid.  Having  obtained  the  phosphoric  acid,  it  may  be 
used  as  heretofore  mentioned,  with  additional  rock  to  make  double 
superphosphate  or  with  ammonia  to  make  ammonium  phosphate  and 
also  for  many  purposes  other  than  fertilizer  production. 
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The  advantage  of  concentrated  materials  such  as  ammonium  phos- 
phate containing  around  60  per  cent  plant  food  and  double  super- 
phosphate with  45  per  cent  are  apparent  when  considered  from  the 
packing,  handling,  and  freight  standpoints,  and  the  effort  to  manufac- 
ture and  market  these  products  in  competition  with  basic  slag  and 
ordinary  superphosphate  has  met  with  considerable  success  in  recent 
years.  However,  at  the  beginning  of  1930  the  output  of  such  materials 
was  still  a  very  small  part  of  the  whole  phosphate-fertilizer  produc- 
tion, apparently  about  5  per  cent  of  the  total. 

The  greatly  increased  supply  of  ammonia  in  recent  years  has 
brought  out  the  desirability  of  using  phosphoric  acid  as  a  nitrogen 
carrier.  This  demand  has  been  partly  satisfied  by  the  introduction 
of  direct  ammonification  of  superphosphate,  and  this  simple  process 
bids  fair  to  continue  as  a  major  operation  in  the  fertilizer  industry  of 
the  future.  To  the  extent  that  ammonia  can  be  so  added  without 
injurious  effects  to  the  superphosphate  (about  2%  per  cent)  this  pro- 
cedure offers  a  very  cheap  method  of  introducing  nitrogen  into  mixed 
fertilizer,  and  improvements  in  technic  indicate  that  considerably 
more  ammonia  (possibly  up  to  5  or  6  per  cent)  can  be  added  directly 
without  causing  appreciable  reversion  of  the  superphosphate. 

World  production  of  basic  slag  and  superphosphate  are  shown  in 
Table  5.  These  figures  are  from  the  International  Yearbook  of 
Agricultural  Statistics,  Rome,  supplemented  by  estimates  where  neces- 
sary to  complete  this  list  of  important  producing  countries.  If  it  is 
assumed  that  basic  slag  carries,  on  the  average,  18  per  cent  P205  and 
superphosphate  16  per  cent  P205  the  world's  fertilizer  phosphates 
were  supplied  approximately  as  follows: 

Per  cent 

Superphosphate 69 

Basic  slag 26 

Other  materials 5 

Total 100 

Table  5. — World  production  of  basic  slag  and  superphosphate  for  1928 


Country 

Basic  slag 

Super- 
phosphate 

Country 

Basic  slag 

Super- 
phosphate 

Net  tons 

Net  tons 

191,  510 

804,  650 

51, 139 

440,  316 

5,148 

235,  370 

»  300,  000 

51, 158 

2, 491,  500 

i  925,  000 

393,  414 

41,288 

1,  355,  000 

1, 100,  000 

Net  tons 
667,  700 

Net  torn 

Morocco      _  .. 

1  50,  000 

709,  500 

1,  051,  187 
'  2.  500 
170,  425 

1  320,  000 

Canada  ... 

Poland.. . 

36,  410 

264,  232 

Czechoslovakia.     ...    .  ... 

Portugal . 

1  165,  000 

362,  981 

Finland 

i  950,  000 

France 

1,  622,  500 

1,  557,  600 

243,  647 

Sweden  ..  .. 

i  ii,  666 

240,  000 

27,170 

Great  Britain 

19,  958 

2  5,  494,  357 

Greece . 

Union  of  Socialistic  Soviet 

Italy . 

165,  000 

Japan 

95,  000 

Total.. 

26,  985 

5,  745,  908 

16,  892,  737 

1  Estimated. 

2  The  United  States  Census  reports  4,954,240  tons. 
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WORLD  POTASH  PRODUCTION 

The  International  Yearbook  of  Agricultural  Statistics,  Rome,  gives 
data  on  potash  production  which  are  as  follows  for  1928,  expressed  in 
net  tons  of  pure  potash  (K20) : 

Net  tons 

Germany 1,  860,  100 

France 452,  400 

Poland 63,  600 

United  States 59,  800 

British  India 5,  000 

Total 2,440,  900 

Apparently  Spanish  production,  amounting  to  43,000  tons,  has  been 
overlooked.2 

Potash  is  marketed  in  several  states  of  refinement,  from  the  crude 
salts  as  mined,  containing  from  9  to  18  per  cent  K20,  to  highly  refined 
products  containing  about  60  per  cent  K20.  The  list  of  products 
includes  partly  refined  materials  with  any  desired  content  of  potash 
between  these  limits.  The  trend  is  toward  larger  use  of  refined  and 
partly  refined  materials  in  preference  to  products  containing  lower 
percentages  of  potash.  The  changes  which  may  be  looked  for  in 
this  branch  of  the  fertilizer  industry  are  such  as  will  come  from  the 
development  of  local  potash  industries  in  various  countries  as  a  result 
of  new  discoveries  of  readily  workable  potash  salts  or  of  the  invention 
of  commercially  feasible  methods  for  the  extraction  of  potash  from  the 
vast  deposits  of  refractory  potash  minerals  which  are  now  known  to 
exist. 

The  excellent  character  of  the  present  main  sources  of  crude 
potash  leaves  little  to  be  desired  from  the  world  aspect,  either  from 
the  mining  or  refining  standpoint.  There  seems  to  be  no  reason  to 
hope  for  a  source  from  which  potash  can  be  produced  more  cheaply 
than  from  the  enormous  deposits  of  water-soluble  salts  of  Europe,  but 
it  is  entirely  possible  that  means  may  be  found  for  supplying  the  home 
requirements  of  various  countries  by  the  discovery  of  better  local 
deposits  or  more  efficient  processes  of  extraction  and  that  local  pro- 
duction with  the  elimination  of  part  of  the  freight  will  make  it  prof- 
itable to  use  larger  quantities  of  potash  in  agriculture.  It  is  note- 
worthy that  Germany,  with  75  per  cent  of  the  world's  production, 
consumes  40  per  cent  of  all  the  potash  used  in  agriculture.  This 
large  consumption  is  probably  not  owing  to  any  inherent  need  for 
potash  in  the  German  soil  but  rather  to  the  economic  advantage  due 
to  low  cost  to  the  farmer  and  corresponding  high  returns  from  the 
increase  in  crop  yields. 

THE  FERTILIZER  INDUSTRY  IN  THE  UNITED  STATES 

The  United  States,  with  about  6  per  cent  of  the  world's  population, 
uses  approximately  19  per  cent  of  the  total  output  of  commercial 
fertilizer  and  ranks  second  to  Germany  as  a  consumer.  Of  the 
world's  consumption  of  plant  food  used  as  fertilizer  during  1928,  the 
United  States  used  18  per  cent  of  the  nitrogen,  21  per  cent  of  the 
phosphoric  acid,  and  17  per  cent  of  the  potash. 

3  Turrentine,  J.  W.     potash.     Min.  Indus.  37:  510.     1929. 
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PRODUCTION  AND  CONSUMPTION  STATISTICS 

Accurate  figures  on  the  production  and  consumption  of  fertilizers 
in  the  United  States  are  not  available.  Production  statistics  on 
fertilizers  are  published  periodically  by  the  Bureau  of  the  Census  and 
estimates  on  consumption  are  made  annually,  based  on  fertilizer-tag 
sales,  by  the  National  Fertilizer  Association  and  others  in  close  touch 
with  the  industry.  A  comparison  of  the  figures  in  Table  6  shows 
considerable  discrepancy  between  these  apparently  comparable  sets 
of  figures.  Because  of  the  extreme  complexity  of  the  commerce  in 
fertilizer  materials,  there  is  liability  of  error  in  the  method  by  which 
both  sets  of  figures  are  obtained.  For  the  purposes  of  this  discussion 
a  mean  figure  of  8,000,000  tons  will  be  used  for  the  consumption  of 
1914  and  a  figure  of  8,500,000  tons  for  the  year  1928. 

Table  6. — Fertilizer  data  for  the  United  States,  1911-1929 


Year 

Fertilizer 
sales  for  fiscal 
years  from 
Apr.  30  to 
Dec.  31' 

Production 

for  calendar 

year2 

Year 

Fertilizer 

sales  for  fiscal 

years  from 

Apr.  30  to 

Dec.  31 J 

Production 

for  calendar 

year  2 

1911 

Net  tons 
6,  348.  305 
6, 112,  016 

6,  711,  845 

7,  517,  528 
5,  782,  712 

5,  583,  049 

6,  423,  043 
6,  991,  743 

6,  891,  322 

7,  669,  559 

Net  tons 

1921 

Net  tons 

4,  987,  998 

5,  687,  898 

6,  579, 122 

6,  981,  871 

7,  464,  824 
7,  328,  467 
6, 842,  584 
7,  933,  643 

3  7,  914,  688 

Net  tons 
6,  038,  849 

1912 

1922 

1913  . 

1923. 

7,  625,  517 

1914     . 

8,  432,  206 

1924      ... 

1915   

1925 

1926   . 

8,  229.  032 

1916. - 

1917   .... 

1927.    

8, 122,  723 

1918.   

1928 

1929   _ 

1919 

8,  284,  553 

1920 

1  From  American  Fertilizer  Handbook. 

2  Reported  by  Bureau  of  the  Census. 

3  Fertilizer  Rev.  5  (4);  14,  1930. 

Commercial  fertilizer  has  been  produced  and  used  in  the  United 
States  for  80  years.  Throughout  this  period  there  has  been  a  persist- 
ent trend  toward  larger  production  and  better  products.  From 
1899  to  1914  production  increased  from  about  3,000,000  tons  to  about 
8,000,000  tons.  Since  1914  there  have  been  years  of  low  consump- 
tion and  only  once  from  1914  to  1928  did  the  total  tonnage  exceed 
the  figure  for  1914.  However,  there  has  been  an  increase  in  the 
amount  of  plant  food  contained  in  the  average  product,  and  for  this 
reason  the  figures  for  total  tonnage  do  not  give  a  true  picture  of  the 
progress  of  the  industry. 

PROGRESS  SINCE   1914 

Although  the  total  tonnage  increase  of  commercial  fertilizer  from 
1914  to  1928  amounted  to  only  6  per  cent  there  was  an  increase  of 
about  100  per  cent  in  total  nitrogen  content,  an  increase  of  some 
16  per  cent  in  total  potash,  and  40  per  cent  increase  in  phosphoric 
acid.  Taking  into  account  the  proportion  of  the  various  ingredients 
in  the  total  product  these  figures  indicate  an  increase  in  plant  food 
of  some  45  per  cent  based  on  the  quantity  contained  in  the  product  of 
1914.  They  further  indicate  that  the  tonnage  for  1928  would  have 
been  increased  by  3,300,000  tons  had  the  plant  food  sold  in  that  year 
21369°— 31 2 
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been  of  the  same  average  grade  as  that  sold  in  1914.  The  fallacy 
of  recording  progress  only  in  terms  of  total  tonnage  is  evident. 

The  year  1914  was  a  record  year,  as  was  1928,  and  therefore  these 
years  have  been  taken  as  measures  of  accomplishment.  It  has 
been  noted  that  the  total  plant-food  content  increased  45  per  cent 
from  1914  to  1928.  It  is  noteworthy  that  the  most  valuable  con- 
stituent, nitrogen,  showed  the  greatest  increase.  This  was  to  be 
expected  since  most  of  the  improvement  in  the  technic  of  manufacture 
has  been  in  nitrogen  production.  The  average  plant-food  content 
has  increased  apparently  from  12  or  13  per  cent  in  1914  to  more  than 
17  per  cent  in  1928.  This  result  has  been  accomplished  largely  by 
the  elimination  of  worthless  filler,  by  the  substitution  of  better 
grades  of  potash  salts,  and  by  the  substitution  of  inorganic  nitrog- 
enous materials  for  organics  of  low  nitrogen  content  and  also  to  a  less 
extent  by  the  use  of  concentrated  materials  such  as  double  super- 
phosphate. 

Freight  is  an  item  of  importance  in  the  cost  of  fertilizer  to  the 
farmer,  and  the  possible  reduction  in  this  item  is  a  strong  recom- 
mendation for  a  concentrated  product.  The  progress  of  the  last  14 
years  has  resulted  in  worth-while  economy  of  this  kind  and  points 
the  way  to  further  opportunity  in  the  same  direction.  It  has  been 
noted  that  the  total  tonnage  for  1928  was  3,300,000  tons  less  than 
would  have  been  necessary  had  the  average  composition  been  that 
of  1914,  and  if  it  is  assumed  that  the  freight  charge  would  have 
averaged  $3  a  ton,  the  total  saving  for  one  year  amounts  to  $9,900,000. 
There  were  other  savings  also  on  storage,  bags,  and  handling. 

Manufacturing  procedure  has  changed  in  certain  particulars  since 
1914.  Present  practice  in  the  fertilizer  industry  includes  the  oxida- 
tion of  ammonia  at  chamber  sulphuric  acid  plants,  the  direct  addition 
of  ammonia  to  superphosphate  as  a  means  of  fixing  the  ammonia  and 
neutralizing  excess  acid,  the  production  and  use  of  synthetic  nitrate 
of  soda,  double  superphosphate,  and  ammonium  phosphate,  and  the 
importation  of  ammonium  sulphate-nitrate,  nitrophoska,  and  calcium 
nitrate.  As  was  formerly  the  practice  potash  is  usually  purchased 
ready  for  use  in  the  mixing  plant  and  this  is  true  to  a  large  extent  of 
the  nitrogenous  materials.  However,  some  of  the  crude  organic 
materials  are  processed  to  improve  the  availability  of  the  nitrogen. 
The  phosphates  are  produced  mainly  by  treating  phosphate  rock 
with  sulphuric  acid  to  render  the  phosphoric  acid  soluble. 

LOCATION  OF  PRODUCTION  AND  CONSUMPTION 

The  fertilizer  industry  is  characterized  by  the  large  number  of 
small  and  medium  sized  plants  scattered  throughout  the  consuming 
territory  which  is  mainly  in  the  East  and  South.  The  larger  plants 
are  located  at  the  ports  where  water  shipment  affords  economical 
handling  of  the  incoming  raw  materials  and,  to  a  limited  extent,  of 
the  finished  products  also.  There  are  several  hundred  establishments 
engaged  in  this  business  with  capacities  ranging  from  less  than  100 
tons  to  some  450,000  tons  a  year.  The  Census  of  Manufactures  for 
1927  gives  the  number  of  plants  as  621,  but  excludes  all  having  an 
output  valued  at  less  than  $5,000.  Table  7,  compiled  from  the 
American  Fertilizer  Handbook  for  1928,  lists  832  plants  classified 
according  to  the  nature  of  the  plant  by  States. 
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Table  7. — Number  of  fertilizer  factories   by   classes   in   the    United  States,    1928 


Number 
of  cities 
having 

fertilizer 
plants 

Number  of  plants 

State 

A> 

B 

C 

D4 

Unclas- 
sified 

Tota. 

Northeastern: 

S 

8 

I 

9 

21 
27 

6 
21 

13 
13 
4 
3 
2 

17 
2 

? 

50 
33 
97 
13 
44 
11 

9 

14 
13 
20 

8 
1 
9 
1 
7 
7 
18 
20 
7 
28 

4 

6 

2 
„ 

.... 

1 

1 

„_-. 

2 

10 

1 

Massachusetts 

2 

1 

1 

14 
1 

8 

3 

1 
3 
3 

2 
1 
12 

11 

25 

38 

8 
-------- 

5 

12 

2 

1 

3 

2 
3 
3 
.. 

3 

44 

Lake: 

Ohio.. 

Indiana 

28 
16 
8 

Michigan 

1 

1 

3 
2 

Southeastern: 

6 

3 

25 
2 
4 
2 
64 
47 
135 
16 
57 
6 

11 
8 
15 
20 
16 

4 

.. 

4 
3 
2 

1 

..... 

41 

"West  Virginia ..      

2 

Kentucky 

Tennessee 

11 
11 
19 

3 
12 

5 

1 
3 
2 
3 

1 

2 

4 

21 
3 
9 
2 

1 
3 

2 

1 
..... 

..... 

1 

.. 

4 
12 

7 
10 
86 

69 

Georgia 

Florida... 

Alabama 

Mississippi 

South  Central: 

179 
25 
79 
13 

13 

14 

Texas 

19 

27 

All  other  States 

32 

Total  United  States 

482 

106 

99 

54 

545 

28 

832 

1  Complete  fertilizer  plant,  with  acid  chambers,  superphosphate,  and  mixing  equipment. 

2  Superphosphate  and  mixing  plant,  with  rock  grinding,  acidulating,  and  mixing  equipment  (without 
acid  chambers). 

3  Ammoniate  and  mixing  plant,  manufactures  ammoniates  only,  but  has  mixing  equipment  (without  acid 
chambers,  rock  grinding,  or  acidulating  equipment). 

4  Dry  mixing  plant,  with  mixing  equipment,  which  buys  all  ingredients. 

Table  8. — Fertilizer  cost  and  consumption,  area  cultivated,  and  crop  value,  1928 


State 


New  England 

Maine 

New  Hampshire. 

Vermont 

Massachusetts... 

Rhode  Island 

Connecticut 

Middle  Atlantic 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

West  Virginia 


Fertilizer 

Area'  har- 

Fertilizer 

tion  > 

vested  -' 

per  acre 

Short  tons 

1,000  acres 

Pounds 

365, 119 

4,327 

168 

178,  750 

1,593 

225 

16,  900 

512 

66 

16,  911 

1,123 

30 

70,458 

564 

249 

10. 100 

59 

342 

72,000 

476 

302 

990,  950 

19,290 

103 

260,  000 

7.548 

68 

143,  574 

795 

361 

328,500 

7,032 

93 

40,817 

395 

207 

173, 159 

1,784 

194 

44,900 

1,736 

52 

Value  of 
crops  3 


1  Estimates  compiled  by  the  National  Fertilizer  Association. 

2  Yearbook  of  Agriculture,  1928.    Includes  47  crops  other  than  fruits. 

3  Yearbook  of  Agriculture,  1928.    Computed  value  of  all  crops. 

4  Estimated,  assuming  average  value  of  $33.20  per  ton. 


1,000  dollars 

176, 858 

42,633 

15,  990 

35, 100 

43,288 

3,749 

36,  09S 

640.808 

230,  813 

41,  957 

219,  786 

16, 157 

62,286 


Cost  of 

fertilizer 

used  4 


1,000 

dollars 

12, 121 

5,935 

561 

561 

2,339 

335 

2,390 

32,900 

8,632 

4,767 

10,  906 

1,355 

5,749 

1,491 


Cost  of 
fertilizer 


Dollars 
per  1,000 
dollars 
crop  value 
68.54 
139.  21 
35.09 
15.98 
54.03 
89.35 
66.21 
51.34 
37.39 
113.61 
49.62 
83.86 
92.30 
21.35 
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Table  8. — Fertilizer  cost  and  consutnption,  area  cultivated,  and  crop  value,  1928- 

Continued 


State 


Southern 

Virginia 

North  Carolina 
South  Carolina . 

Georgia 

Florida 

Alabama 

Mississippi 

Tennessee 

Missouri 

Arkansas 

Louisiana 

Texas 

Oklahoma 

Mid- West 

Ohio 

Indiana 

Illinois 

Kentucky 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

South  Dakota,. 
North  Dakota.. 

West 

Montana 

Wyoming 

Idaho 

Colorado 

Utah 

Nevada 

Arizona 

New  Mexico 

California 

Oregon 

Washington 

United  States 


Fertilizer 
consump- 
tion 


Short  tons 
5,  580.  571 
437.  709 
1.  349.  360 
788.  293 
883.  274 
468.  907 
681, 100 
333.  350 

150.  726 
64.  922 

126.  391 

143.  693 

144.  643 
8,203 

851,  602 

320,  866 

221,  082 

30,  509 

90.  500 

124.  000 

33.  041 

11, 172 

10,  000 

9,162 

600 

220 

450 

151,  241 
100 
300 
500 
728 
500 

30 

1.000 

1.400 

121.  183 

10.  000 

15,  500 


4S3 


Area  har- 
vested 


1,000  acres 
117.  822 
4,220 
6,930 
4,940 
9.325 
1.182 
7,358 
6,456 
6.392 
13.  721 
6,922 
4.355 
30.  331 
15.  690 
183.  314 
10.  486 
10.  392 
20,153 
5,347 
8,330 
9,610 
17.  731 

21.  855 

22.  922 
20.  445 
15.  684 
20.359 
33.  340 

7.654 
1,832 
2.886 
6,117 
1,183 
407 
636 
1,202 
5,052 
2.753 
3,618 


358,  093 


Fertilizer 
per  acre 


Pounds 
95 
207 
389 
319 
189 
794 
185 
103 
47 


Value  of 
crops 


1,000  dollars 

3,  281,  616 

171,  266 

304, 101 

143,  590 

232,  180 

89,  239 

197.  098 

213.  128 

199,  678 

279,  933 

203,  525 

161,  572 

782.  924 

303,  382 

3,  708, 194 

264.  508 

225.  354 

470, 124 

190.  135 

237.  343 

297,  452 

326.  300 

545.  339 

•    408.011 

332.  020 

168,  666 

242,  942 

1,  285.  741 

136,  658 

32.  373 

96.  222 

113.  626 

42,230 

10,  567 

40,  745 

34.  023 

528, 159 

102.  755 

148.  383 


093.  21; 


Cost  of 

fertilizer 

used 


1,000 
dollars 
185,  275 

14.  532 
44.799 
26,  171 
29.325 

15,  568 
22.  613 
11.  067 

5,  004 

2.  155 

4. 195 

4,771 

4,802 

272 

28.274 

10,  653 

7.340 

1,013 

3.005 

4,117 

1,097 

371 

332 

304 

20 

15 

5,021 

3 

10 

17 

24 

17 

1 

33 

46 

4,023 

332 

515 


263,  591 


Cost  of 
fertilizer 


Dollars 

per  1,000 

dollars 

crop  value 

56.46 

84.85 

147.  32 

182.  26 

126.  30 

174.  45 

114.  73 

51.92 

25.06 

7.70 

20.61 

29.53 

6.13 

.89 

7.62 

40.27 

32.56 

2.15 

15.80 

17.36 

3.68 

1.14 

.61 

.74 

.06 

.04 

.06 

3.90 

.02 

.31 

.16 

.21 

.40 

.09 

.81 

1.35 

7.61 

3.23 

3.47 


28.98 


Table  8  contains  data  for  the  States  on  fertilizer  consumption,  area 
of  crops  harvested,  fertilizer  used  per  acre,  total  cost  of  fertilizer,  and 
cost  of  fertilizer  per  $1,000  of  crop  value.  The  assumed  average  value 
of  $33.20  a  ton  for  all  fertilizer  consumed  is  doubtless  high  for  some 
States  and  low  for  others,  but  is  believed  to  be  the  best  figure  avail- 
able. The  relative  importance  of  the  States  as  fertilizer  consumers 
and  the  importance  of  the  cost  of  fertilizer  in  their  agricultural  pro- 
duction are  shown  in  these  statistics.  In  South  Carolina  the  cost  of 
fertilizer  amounted  to  18.22  per  cent  of  the  value  of  the  crops;  in 
Florida,  17.44  per  cent.  For  other  States  the  figure  is  less  and  is  prac- 
tically negligible  in  many.  It  is  not  the  purpose  of  this  publication  to 
prophesy  the  future  trend  of  fertilizer  consumption  or  to  attempt  to 
forecast  where  the  greatest  expansion  will  be.  For  those  interested 
these  data  may  be  useful  as  a  foundation  on  which  to  base  estimates 
as  to  what  the  future  may  reasonably  be  expected  to  bring. 

IMPORTS  AND  EXPORTS 

The  imports  and  exports  of  fertilizers  and  fertilizer  materials  for 
the  calendar  years  1927,  1928,  and  1929  are  reported  by  the  Depart- 
ment of  Commerce  as  listed  in  Tables  9  and  10 
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Table  9. — Quantity   and   value   of  fertilizers    imported    into    the    United    States, 

1927-1929 


Fertilizer  materia) 


1929 


Quantity        Value 


1928 


Quantity        Value 


Quantity       Value 


Nitrogenous: 

Calcium  cyanamide  or  Jime 

nitrogen 

Calcium  nitrate 

Sodium  nitrate 

Ammonium  sulphate-nitrate. 

Guano 

Dried  blood 

Tankage 

Sulphate  of  ammonia.. 

All  other  nitrogenous  mate- 
rials   

Phosphates: 

Bone  ash,  dust,  and  meal,  and 
other  animal  carbon  for  fer- 
tilizers  

Other  phosphate  materials... 
Potash  fertilizers: 

Chloride,  crude  (muriate) 

Sulphate,  crude 

Kainit 

Manure  salts 

Other  potash-bearing  sub- 
stances  

Fertilizers  compounded  or  chemi- 
cally combined  containing  nitro- 
gen, phosphoric  acid,  and  potash 
All  other  fertilizers 

Total 


Long  tons 

184,  260 

31,  684 

930, 458 

16,  284 

45,  905 

9,773 

20,  779 

18,  812 


55,  877 
48,  937 

230,  966 
79,  510 
75,  930 

390, 828 


675 


5,066 
94,  992 


Dollars 
6,  220,  996 

1,  256,  589 
34,  913,  254 

883,  787 

2,  202,  709 
696,  221 
814,  255 
762,  516 

2,  655, 444 


1,  624, 483 
524,  848 

8,  224,  661 

3,  647, 839 

643,  950 

5, 113,  085 


9,313 


1,  764, 948 


2,  309,  775 


Long  tons 

136,  727 

23,  315 

1,  032,  911 

81,  791 
22,  584 

9,511 
43, 461 
42,  066 

82,  270 


82, 459 
50,  388 

233,  611 
86, 458 
107,  051 
404,  680 

10,  756 


4,122 
79,  787 


Dollars 
4,  685, 101 
1,  012,  265 
36, 990,  861 
4,  678,  801 
1,  046,  834 
666,  558 
1,  286,  223 
1,  755,  252 

2, 476, 478 


2,  566,  571 
500,  690 

8, 181,  703 

3, 908,  221 

886,  706 

5,  251,  200 

330,  383 


248,  690 
1,  440,  762 


2,  533,  948 


77, 913, 299 


Long  tons 
109,  330 
18,  390 
748,  782 
44,659 
23,  321 
11, 993 
23,  672 
17, 153 

53,  627 


54,586 
47,329 

163, 817 
68,904 
102,  987 
277, 998 

9,403 


Dollars 

4,  337,  021 

845,  342 

30, 132, 158 

2,  630,  959 

898,  205 
696, 194 

899,  942 
780,  323 

1, 195,  224 


1,  540, 897 
561,  498 

5,  739,  097 

2, 947,  969 

815,  009 

3, 676, 535 

245,  315 


42, 987 


900,  683 


1,  818, 938 


58, 842,  371 


Table   10. — Quantity   and   value   of  fertilizers   exported  from   the    United  States, 

1927- 


Fertilizer  material 

1929  * 

1928  >; 

1927 

Quantity 

Value 

Quantity 

Value 

Quantity 

Value 

Nitrogenous: 

Long  tons 
145, 189 
24,  358 

1, 142,  746 

85, 118 
11,376 
33,  508 
92,  428 

Dollars 
6,  298,  857 
1,  229,  995 

5,  386,  919 
1,  489,  476 
483, 155 
1,  795,  918 
3,  759,  695 

Long  tons 
93,  015 

7,772 

92,  517 

806,  247 
88,  613 
26,  414 
99,  308 

Dollars 
4,  373, 162 
323,  909 

626,  238 

3,  826,  863 
1,  510,  577 

936,  111 

4,  295,  093 

Long  tons 

138,  692 

8,951 

128,  774 
789,  437 
107,  507 
14,  720 
82,  962 

Dollars 
6,  826,  600 

Other  nitrogenous  materials. . . 
Phosphate: 

Phosphate  rock  ..  

492,  004 
888,  732 

Superphosphate. 

3,  842,  830 

Potash  fertilizers  ...      .  . 

1,  615,  466 

Prepared  fertilizer  mixtures 

Other  fertilizers  ..            .     . 

617,  582 
3,  440, 961 

Total 

1,  534,  723 

20,  444,  015 

1,  213,  886 

15,  891,  953 

1,  271,  043 

17,  724, 175 

SOME  VALUES  INVOLVED 


A  comparison  of  the  value  of  the  potash  and  nitrogenous  materials 
as  purchased  by  the  industry  and  the  value  in  bulk  of  the  processed 
phosphates,  mainly  superphosphate,  gives  an  idea  of  the  importance 
of  the  various  ingredients  used  in  the  United  States.  The  quantities 
and  values  are  listed  below  for  1928. 

N  nitrogen,  345,000  tons,  at  $260 $89,  700,  000 

P205  phosphoric  acid,  800,000  tons,  at  $50 40,  000,  000 

KoO  potash,  343,000  tons,  at  $80 27,  440,000 

Total 157,  140,  000 
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To  the  total  must  be  added  the  factory  costs  of  mixing,  storing, 
bagging,  and  shipping,  and  when  freight  and  sales  expense  and  re- 
tailers' profits  have  been  added,  the  cost  to  the  farmer  will  amount  to 
more  than  $250,000,000.  The  Census  of  Manufactures  for  1927  gives 
the  total  value  of  the  product  of  the  fertilizer  industrv  for  1926  and 
1927  as  $206,772,904  and  $190,384,890,  respectively,  these  amounts 
representing  the  selling  value  at  the  factory.  The  final  cost  of  the 
fertilizer  will  include  the  expense  of  haulage  to  the  farm  and  applica- 
tion to  the  soil.  The  price  paid  by  the  farmer  for  fertilizer  ranges  from 
S12  or  less  to  more  than  $90  a  ton  according  to  the  material  and  loca- 
tion of  the  field. 

The  items  of  cost  entering  into  a  ton  of  4-8-4  mixed  fertilizer 
may  be  illustrated  as  follows: 

Nitrogen.  4  units,  at  $2.60 S10.  40 

Phosphoric  acid,  8  units,  at  50  cents 4  00 

Potash,  4  units,  at  80  cents 3.  20 

Total  plant  food $17.  60 

Factory  and  general  expense 3  5.  00 

Sales  expense 2.  50 

Freight 3.  00 

Profit  to  manufacturer 1.  50 

Total . 29.  60 

If  to  this  total  is  added  $5  to  cover  all  additional  expense  to  the 
farmer,  including  his  own  labor,  it  brings  the  cost  to  S34.60  per  ton 
for  applying  to  the  soil  a  fertilizer  containing  4  per  cent  nitrogen,  8 
per  cent  phosphoric  acid,  and  4  per  cent  potash.  Prices  vary  from 
year  to  year  and  according  to  location.  Therefore  these  figures 
must  be  considered  simply  as  representing  a  typical  case  and  used  to 
illustrate  the  relative  importance  of  the  cost  items. 

According  to  a  comprehensive  digest 4  of  fertilizer  prices,  covering  24 
States,  the  price  paid  by  farmers  for  fertilizer  of  the  grade  mentioned 
in  the  preceding  paragraph  varied  between  the  high  and  low  limits 
as  quoted  below: 

In  1926,  829.46  to  855  per  net  ton. 
In  1927,  821.78  to  S45  per  net  ton. 
In  1928,  S22  to  S41.50  per  net  ton. 

These  are  the  lowest  and  highest  cash  prices  and  include  freight 
charges.  Prices  from  the  same  source  and  on  the  same  basis  are 
listed  in  Table  11,  covering  a  number  of  grades  of  mixed  fertilizers 

and  materials  for  the  year  1928. 

«  This  figure  does  not  cover  operations  involved  in  the  manufacture  of  superphosphate. 
*  Blreau  of  Railway  Economics,    fertilizer.    Bur.  Railway  Econ.,  Bull.  36. 
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Table   11. — Prices  paid  by  farmers  of  the   United  States  for  different   grades  of 

fertilizers  in  1928 

[Per  net  ton  of  2,000  pounds] 


Grade  ' 

Low 
Price 

High 
price 

Grade  ' 

Low 

price 

High 
price 

5-7-5 

$30.  00 
22.00 
21.18 
26.10 
30.79 
21.80 
30.00 
26.  00 
34.50 
34.00 
30.50 
37.  00 
23.50 
22.84 
22.58 
21.30 

$45.00 
29.55 
32.00 
38.00 
48.00 
36.35 
44.00 
42.50 
41.60 
48.00 
41.00 
50.85 
35.50 
37.85 
29.50 
27.50 

0-10-10 

$28.50 
23.  70 
26.00 
26.00 
22.80 
27.00 
31.00 
28.00 
28.00 
28.00 
39.50 
33.40 
13.00 
40.00 
40.00 
13.00 

$36. 70 
37.  50 

1-8-4 

2-10-2 

2-8-2  . 

3-10-3 

42  65 

2-8-5. 

4-10-4 - 

41  75 

2-8-10 

0-12-5   . 

30  10 

3-8-3 

2-12-2 

40  00 

3-8-4   

2-12-6 

43  00 

3-8-5 

3-12-3 

37  00 

3-8-6 

4-12-4 

48  00 

4-8-7.. . 

0-14-4 

34  00 

5-8-5... 

5-15-5 

51  00 

5-8-7   

2-16-2 

50  00 

1-9-4   

16  per  cent  superphosphate 

29. 15 

2-9-3 

70  65 

3-9-3   

Muriate  of  potash 

60  00 

0-10-4.    

Kainit. 

26  00 

1  The  numerical  symbols,  designating  grades,  refer  to  the  percentage  of  available  nitrogen  (N),  phosphoric 
acid  (P2O5),  and  potash  (K2O)  in  the  order  named. 

Table  12,  showing  the  downward  trend  of  fertilizer  prices  from  1919 
to  1929,  was  presented  by  the  National  Fertilizer  Association  for  use 
by  a  congressional  committee  in  connection  with  Muscle  Shoals 
legislation. 


Table  12. 


■Wholesale  prices  per  ton  of  typical  mixed  fertilizers  in  different  groups 
of  States,  1919-1929 


Year 

New 

England 
States, 
5-8-7  1 

Middle 

Atlantic 

States, 

3-8-4 

South  Atlantic 

States 

South- 
Central 

and 
South- 
west 
States, 
2-10-2 

Mid- 
West  and 
North- 

3-8-3 

2-10-2 

west 
States, 
2-12-2 

1919-. 

$94.  25 
66.99 
61.79 
47.32 
37.08 
40.00 
41.34 
38.77 
28.09 
34.50 
34.15 

$61.  57 
47.15 
44.46 
29.07 
25.04 
23.91 
26.44 
26.44 
21.32 
28.87 
28.79 

$55.  68 
43.99 
39.52 
28.59 
26.26 
21.38 
22.80 
22.80 
19.00 
22.90 
22.40 

37^58 
34.61 
26.22 
23.66 
19.19 
20.44 
20.44 
16.70 
20.44 
19.96 

$48. 16 
40.78 
39.25 
31.28 
28.53 
27.11 
26.01 
25.96 
20.46 
23.84 
24.78 

$49  93 

1920 „ 

41.  15 

1921 

34.79 

1922.. 

28  19 

1923 

28.65 

1924.. 

28.65 

1925 

28.  10 

1926 

28. 10 

1927 

25.41 

1928 . 

26.  20 

1929 

26.  19 

'  Percentages,  respectively,  of  nitrogen,  phosphoric  acid,  and  potash. 

POTASH  SUPPLY 

The  United  States  is  largely  dependent  on  imports  for  the  potash 
used  in  agriculture.  There  were  imported  during  1928,  975,660  tons 
of  potash  salts  containing  297,000  tons  of  pure  potash  (K20),  and 
domestic  production  amounted  to  104,129  tons  of  product  containing 
59,910  tons  of  potash.5  The  leading  fertilizer  salts  imported  during 
1929  are  listed  in  Table  13  with  their  approximate  potash  content  in 
net  tons  and  price  per  net  ton  as  quoted  in  January,  1930. 

5  See  iootnote  2. 
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Table   13. — Potash  imports  into  the  United  States  for  1929 


Materia! 

Quantity 

K:0  content 
(approxi- 
mate) 

Price  per  net 

ton.  Januarv. 

1930 

Net  tons 
258.682  | 
89.  051  ! 
85,  042  j 

437.  727 

Per  cent 
50.5 
48.6 

12.  4-16 
20    -30 

Dollars 

46.15 

9. 10-12.  60 

Manure  salts 

:::;:::::::::::::::::::::::::::::::::::::: 

12.  50-18.  95 

Total. 


Importation  is  mainly  from  Germany  and  France,  where  extensive 
deposits  of  water-soluble  salts  occur  in  formations  which  allow  very 
economical  mining.  The  trend  in  recent  years  has  been  away  from 
the  crude  salts  to  the  refined  or  partly  refined  products  carrying  a 
higher  percentage  of  potash.  This  coincides  with  the  trend  toward 
fertilizers  containing  a  higher  percentage  of  plant  food  and  accounts 
in  part  for  the  progress  which  has  been  made  in  that  direction. 

Domestic  production  of  potash  is  increasing  slowly  and  amounted 
to  about  16  per  cent  of  the  country's  requirements  in  1928.  The 
failure  to  meet  the  demands  of  the  country  more  fully  has  been  caused 
by  the  lack  of  workable  deposits  of  water-soluble  salts  of  desirable 
character.  The  United  States  is  well  supplied  with  potash-bearing 
minerals  such  as  New  Jersey  greensand,  Georgia  shale,  and  leucite,  all 
of  which  require  chemical  processing  to  render  their  potash  water 
soluble  and  suitable  for  use  in  fertilizer.  This  drawback  has  pre- 
vented their  use  to  any  substantial  extent  and  their  exploitation 
awaits  a  change  in  economic  conditions  or  the  development  of  a 
process  more  economical  than  any  so  far  demonstrated.  Extensive 
deposits  containing  water-soluble  salts  are  known  to  exist  in  Texas 
and  New  Mexico.  These  salts  are  intimately  associated  with  gypsum, 
which  interferes  with  their  extraction,  but  it  is  hoped  that  production 
from  this  source  will  at  some  time  be  a  factor  in  the  American  potash 
supply.  It  is  too  early  to  say  how  far  production  from  this  area  can 
go  in  meeting  the  competition  of  the  present  European  supply. 

The  present  domestic  production  occurs  either  as  a  by-product  of 
other  manufacturing  operations  or  as  the  main  product  from  a  natural 
brine  of  California,  with  borax  as  a  by-product,  the  value  of  which 
makes  the  operation  feasible.  The  opportunity  for  increasing  the 
supply  from  these  sources  is  limited  either  by  the  demand  for  the  main 
products  or  the  by-products  of  the  operations,  and  it  is  not  to  be 
expected  that  this  production  will  ever  supply  the  whole  fertilizer 
industry.  However,  this  domestic  production  is  on  the  increase  and 
stands  as  a  constant  warning  against  monopolistic  price  increases  by 
foreign  producers.  Any  new  American  potash  industry  must  be  pre- 
pared to  meet  the  competition  of  a  thoroughly  established  European 
industry  supplied  with  almost  unlimited  quantities  of  raw  material 
and  favored  by  low  ocean  freight  rates  to  the  American  seaports. 

PHOSPHATE  SUPPLY 

The  United  States  is  well  supplied  with  raw  materials  required 
in  the  production  of  phosphate  fertilizer  and,  as  a  result,  this  class  of 
fertilizer  leads  both  in  total  tonnage  and  content  of  plant  food.     More 
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than  half  the  fertilizer  consumed  in  this  country  is  superphosphate 
produced  by  mixing  approximately  equal  quantities  of  phosphate 
rock  and  sulphuric  acid.  The  production  of  superphosphate  is  the 
principal  processing  operation  carii?d  on  at  the  fertilizer  works  and 
is  the  activity  around  which  the  industry  centers. 

Superphosphate  containing  from  16  to  20  per  cent  of  phosphoric 
acid  continues  to  be  the  main  phosphate  fertilizer  used  in  the  United 
States,  and  material  of  this  grade  accounts  for  the  major  part  of  the 
1928  output  which  is  reported  by  the  Department  of  Commerce  to 
have  been  4,954,240  tons.  Phosphate  fertilizers  other  than  the  or- 
dinary superphosphate  were  produced  in  the  following  quantities : 6 
Bone  meal,  50,000  tons;  phosphate  rock,  ground  for  direct  application 
to  the  soil,  45,000  tons;  basic  slag,  20,000  tons;  double  superphos- 
phate, 55,000  tons;  and  ammonium  phosphates,  80,000  tons.  It  is 
noteworthy  that  the  quantity  of  high-grade  phosphates  is  very  small 
and  practically  negligible  as  compared  with  the  total  phosphate  con- 
sumption since  most  of  the  ammonium  phosphate  is  exported  to  dis- 
tant lands  for  consumption.  However,  the  capacity  for  the  produc- 
tion of  ammonium  phosphate  fertilizers  in  the  United  States  has  been 
increased  and,  on  January  1,  1930,  amounted  to  more  than  250,000 
tons  a  year,  and  it  seems  probable  that  this  product  will  shortly  enter 
more  largely  into  domestic  consumption. 

One  of  the  outstanding  advances  in  fertilizer  manufacture  in  recent 
years  is  the  practice  of  adding  ammonia  directly  to  superphosphate. 
This  piocedure  came  into  general  use  during  1929,  as  a  result  of  an 
abundant  supply  of  low-priced  anhydrous  ammonia  from  the  fixation 
plants  and  has  the  advantage  of  minimum  freight  charges  to  the 
mixing  plant  and  of  neutralizing  the  free  acid  of  the  superphosphate 
and  fixing  the  ammonia  without  the  expense  involved  in  the  separate 
manufacture  of  such  materials  as  ammonium  sulphate  or  ammonium 
phosphate.  The  practice  of  adding  ammonia  up  to  2  or  3  per  cent  of 
the  superphosphate  and  prospects  of  increasing  this  amount  to  4  or  5 
per  cent,  by  suggested  improvements  in  the  process,  offer  an  outlet 
for  large  quantities  of  ammonia,  provided  a  considerable  part  of  the 
production  of  superphosphate  is  so  treated.  At  a  2  per  cent  rate  of 
use,  4,500,000  tons  of  superphosphate  would  utilize  90,000  tons  of 
ammonia.  Although  this  process  does  not  necessarily  result  in  a 
concentrated  fertilizer,  it  materially  increases  the  average  plant-food 
content  of  the  fertilizer  supply  of  this  country  by  the  direct  addition 
of  ammonia  which  is  the  most  concentrated  nitrogenous  material  and 
carries  82.5  per  cent  nitrogen.  The  future  of  superphosphate  has 
been  the  subject  of  some  speculation,  and  its  ability  to  hold  its  present 
leading  position  is  sometimes  questioned.  However,  its  competitive 
position  with  high-grade  materials  made  by  means  of  any  of  the 
liquid  phosphoric  acid  processes  seems  to  be  materially  improved  by 
its  use  as  an  ammonia  carrier. 

The  estimated  reserve  of  phosphate  rock  known  to  exist  in  the 
United  States,  together  with  production  and  exports  for  1928,  are 
listed  by  States  in  Table  14.  At  the  present  rate  of  use  the  total 
reserve  will  last  some  2,000  years. 

6  Jacob,  K.  D.    chemistry  and  economics  of  superphosphate.    Nat.  Fertilizer  Asso.  Proc.  Ann 
Conv.  5:  55-66.     1929. 
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Table  14. — Reserve  of  phosphate  rock  known  to  exist  in  the  United  States  in  192+ 
together  with  production  and  export  figures  for  1928 

[Long  tons  of  2,240  pounds] 


State 

Available 
Dec.  31,  19241 

Production, 
192S2 

Exports, 
1928  2 

Arkansas ...  ...  . 

19,  914,  000 

292,  730,  000 

874,000 

8, 762,  000 

83,  600,  000 

5,  065,  S72,  000 

389,  632,  000 

325,  333,  000 

115,  242,  000 

Florida... . 

2, 821,  961 

3  898,  764 

Kentucky 

South  Carolina ... 

TftTUlfifWfifi.                 .                       ....                                         ,,...,.. 

577,  095 
41,865 

Idaho ... . 

Montana .. 

Utah 

Wyoming- ... 

(4) 

Total 

6,  301,  959,  000 

3,  440,  921 

898,  764 

1  Figures   from    Mansfield,    G.   R.    mineral  raw  materials  for   fertilizer   industry,    p.  96. 
[Address  delivered  at  meetings  of  Inst,  of  Politics,  Williamstown,  Mass.,  Aug.  12-14,  1926.] 

2  Jacob,  K.  D.    phosphate  rock.     Min.  Indus.    37:  474.     1928. 
s  Includes  a  small  quantity  from  other  States. 

1  Included  with  Idaho. 

NITROGEN  SUPPLY 
PRODUCTION 

The  fertilizer  industnT  draws  its  nitrogen  supply  from  various 
sources.  A  wide  variety  of  nitrogenous  materials  are  used  and  these 
are,  to  some  extent  but  not  entirely,  interchangeable  in  their  applica- 
tion. Material  is  purchased  from  the  Chilean  producers  of  natural 
sodium  nitrate,  from  the  by-product  coke  ovens,  from  the  nitrogen- 
fixation  plants,  some  of  which  are  owned  by  the  fertilizer  industry, 
and  from  the  meat  packers,  fisheries,  rendering  plants,  and  vege- 
table-oil manufacturers.  In  most  of  these  fields  the  fertilizer  manu- 
facturer must  compete  with  other  consuming  industries.  Refrigera- 
tion, production  of  explosives,  and  chemical  manufacture  require 
inorganic  nitrogen,  and  the  livestock  raiser  uses  the  better  grades  of 
tankage,  dried  blood,  fish  scrap,  and  the  residue  from  vegetable-oil 
extraction  for  stock  feed,  and  he  can  afford  to  pay  a  higher  price  than 
the  fertilizer  manufacturer  for  the  material  which  he  requires.  Use 
in  other  industries  has  caused  the  better  grades  of  organic  materials 
practically  to  disappear  from  the  fertilizer  market,  and  this  whole 
class  is  diminishing  in  importance  in  spite  of  the  increase  in  certain 
items.  In  1914  organic  materials  supplied  at  least  80,000  tons,  or 
47.6  per  cent  of  a  total  of  168,000  tons  of  nitrogen  in  all  forms. 
Another,  and  probably  more  accurate,  estimate  places  these  figures 
at  133,000  tons  or  60.5  per  cent  of  a  total  of  220,000  tons.  It  is  esti- 
mated that  the  corresponding  figures  in  1929  were  56,000  tons,  or 
15.4  per  cent  of  organic  nitrogen,  out  of  a  total  of  364,761  tons. 

The  United  States  is  the  world's  largest  importer  of  nitrogen  and 
the  largest  industrial  consumer  and  is  second  only  to  Germany  in  the 
amount  used  in  agriculture.  In  production  of  by-product  nitrogen 
from  coal  the  United  States  has  held  first  place  for  several  years  but 
until  very  recently  occupied  a  low  place  in  the  fist  of  producers  of 
fixed  atmospheric  nitrogen.  Table  15  shows  the  production,  imports, 
exports,  and  the  apparent  consumption  of  the  United  States  for 
recent  years  expressed  in  net  tons  of  nitrogen.  This  table  is  based 
on  Department  of  Commerce  statistics  with  estimates  for  air  fixation 
production  and  certain  items  of  export  for  which  complete  data  are 
not  available.     It  will  be  noted  that  production  by  air  fixation  for 
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1929  was  more  than  three  times  that  of  the  preceding  year  and 
greater  than  all  the  nitrogen  produced  synthetically  during  the  pre- 
ceding five  years. 

Table  15. — Production,  imports,  exports,  and  apparent  consumption  net  tons  of 
inorganic  nitrogen  for  the  United  States,  1923-1929 


Item 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

Production: 

123,  500 

5,900 

177,  000 

116,  600 

11,110 

191,  300 

136,  000 

13,  050 

228,  966 

146,  500 
14, 000 

188,  576 

152,  000 
18, 000 
182,  075 

170,  000 
26,  000 
255,  327 

187,  600 

Air  fixation 

84, 000 

Imports 

236, 161 

Total 

306,  400 
40,  000 

319, 010 
31,  500 

378,  016 
32,  500 

349,  076 
48,  000 

352,  075 
44,  000 

451,  327 
36,  000 

507,  761 

Exports 

55,  500 

Apparent  consumption. 

266,  400 
49.5 

287,  510 
44.5 

345,  516 
43.3 

301,  076 
53.0 

308,  075 
55.0 

415,  327 
47.0 

452,  261 

Per  cent  of  total  from  domestic  produc- 

60.5 

It  will  be  noted  that  by-product  ammonia  is  still  the  leading 
domestic  source  of  nitrogen.  This  is  produced  at  about  100  coke 
plants  in  21  States.  These  plants  produce  about  97  per  cent  of  the 
by-product  ammonia,  the  remaining  3  per  cent  coming  from  gas 
works  and  bone-charring  plants.  The  value  of  the  ammonia  amounts 
to  only  about  5  per  cent  of  the  total  value  of  the  products  of  the  coke 
oven  and  therefore  its  price  is  not  a  determining  factor  in  maintain- 
ing the  prosperity  of  the  by-product  coke  industry,  and  it  is  reasonable 
to  expect  that  expansion  will  go  on  and  production  continue  almost 
without  regard  to  the  price  of  this  commodity.  However,  the  tran- 
sition from  beehive  ovens  to  by-product  ovens,  which  has  been  in 
progress  for  many  years,  is  nearing  completion,  and  the  resulting 
rapid  growth  in  the  by-product  oven  capacity  can  not  be  expected 
to  continue  unless  some  unlooked-for  circumstance  greatly  increases 
the  consumption  of  coke. 

There  were  seven  nitrogen-fixation  plants  in  operation  through- 
out the  year  1929,  and  a  new  plant  began  production  during  January, 
1930.  All  of  them  use  the  direct  synthetic  ammonia  process.  These 
plants  are  listed  in  Table  16  with  the  location,  date  of  first  operation, 
and  approximate  annual  capacity  in  net  tons  of  ammonia.  The 
only  cyanamide  plant  in  the  United  States  is  the  Government's 
plant  at  Muscle  Shoals,  Ala.,  with  a  capacity  of  40,000  tons  of  nitro- 
gen, but  this  plant  has  not  been  operated  since  a  trial  run  in  1919. 

Table  16. — Location,  date  of  first  operation,  and  approximate  annual  capacity  of 
synthetic  ammonia  plants  of  the   United  States,  January,  1930 


Plant 

Location 

Year  of 
first 

opera- 
tion 

Annual 
capacity 

Mathieson  Alkali  Co          ._           ...    

Niagara  Falls,  N.  Y..  ...  

1925 
1926 
1925 
1927 
1926 
1921 
1928 
1930 

Net  tons 

ammonia 

4,500 

Roessler  &  Hasslacher  Chemical  Co 

do 

3,000 

Pacific  Nitrogen  Corporation.     _ 

Seattle,  Wash 

1,200 

Great  Western  Electrochemical  Co 

Pittsburg,  Calif 

1,500 

Du  Pont  Ammonia  Corporation 

Charleston  (Belle),  W.  Va.   

54,  000 

Atmospheric  Nitrogen  Corporation - 

Syracuse,  N.  Y 

14,  400 

Atmospheric  Nitrogen  Corporation . 

Hopewell,  Va 

108,  000 

Midland  Ammonia  Co 

Midland,  Mich 

2,500 

Total 

189, 100 

Total  nitrogen  equivalent 

Muscle  Shoals  cyanamide  plant. 


Fixation  capacity  of  United  States. 


.net  tons  nitrogen..  155, 600 
do—.    40,000 


.do....  195,600 
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The  1930  program  of  expansion,  as  reported  early  in  the  year,  in- 
cluded enlargements  at  the  plants  at  Hopewell,  Va.,  and  Charleston, 
W.  Va.,  and  a  new  synthetic  ammonia  plant  to  be  constructed  in 
California  by  the  Shell  oil  interests  to  operate  on  hydrogen  produced 
from  natural  gas. 

IMPORTS 

The  more  important  imports  of  nitrogenous  materials  into  the 
United  States  since  1925  are  listed,  together  with  the  total  contained 
nitrogen  expressed  in  net  tons,  in  Table  17.  These  figures  are  from 
the  reports  of  the  Department  of  Commerce.  Relatively  small 
quantities  of  organic  nitrogen  fertilizer  and  other  materials  imported 
in  minor  quantities  are  not  included  in  this  list. 

Table  17. — Imports  {net  tons)  of  various  nitrogenous  fertilizing  materials  into  the 
United   States,    1925-1929 


Material 

1925 

1926 

1927 

1928 

1929 

Chilean  nitrate    „_ 

1,  245,  693 
26,  613 
108,  700 
8,710 
5,495 
5,435 
16,  944 

1,  024,  010 
9,392 
99, 000 
15,  072 
7,906 
4,172 
14,  305 

838,  635 

19,  211 

123, 000 

20, 149 

7,139 

5,608 

16,  294 

50,  018 

1, 156, 860 

47, 114 

152,  014 

26, 112 

5,511 

6,586 

18,  788 

91,  608 

1,  042, 113 

Ammonium  sulphate.. 

21, 069 

Cyanamide ..  .. 

206,  371 

Calcium  nitrate.  _  ...      .... 

35,486 

Ammonium  chloride ..  .. 

4,780 

Ammonium  nitrate ... ..  . 

4,745 

Sodium  cyanide ..    . 

20,023 

Ammonium  sulphate-nitrate . .. 

18,  238 

Calurea  and  urea...  .        .  . 

20,  000 

Total  nitrogen  in  material  imported.  

228,  966 

188,  576 

182,  075 

255,  327 

236, 161 

EXPORTS 

Exports  of  inorganic  nitrogen  from  the  United  States,  amounting 
to  55,500  net  tons  in  1929,  consisted  mainly  of  ammonium  sulphate 
with  considerable  quantities  of  ammo-phos,  the  product  of  the 
American  Cyanamid  Co.,  and  minor  quantities  of  various  other 
materials.  Ammonium  sulphate  exports  for  1929  amounted  to 
162,612  net  tons  containing  33,498  tons  of  nitrogen.  The  exporta- 
tion and  importation  of  ammonium  sulphate  have  gone  on  simul- 
taneously during  recent  years  at  northern  and  southern  ports,  respec- 
tively, and  this  has  occurred  in  spite  of  an  import  duty  of  $5  a  ton. 
The  advantageous  rates  of  ocean  transportation  doubtless  are  the 
explanation  of  this  situation.  The  fact  that  ammonium  sulphate  is 
exported  from  ports  which  are  importing  Chilean  nitrate  for  fertilizer 
use  is  explained  by  a  preference  for  sodium  nitrate  for  use  with  crops 
grown  in  the  United  States  and  the  preference  for  ammonium  sulphate 
for  use  with  certain  foreign  crops  such  as  rice  and  sugarcane. 


CONSUMPTION    BY    INDUSTRIES 


During  the  year  1929  the  consumption  of  inorganic  nitrogen  in  the 
United  States  amounted  to  approximately  452,261  net  tons  of  nitro- 
gen.    It  is  estimated  that  this  was  used  as  shown  in  Table  18. 
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Table  18. — Inorganic  nitrogen   consumption  in  the    United  States,    according  to 

use,  1929 


Use 


Net  tons 
nitrogen 


Per  cent 


Refrigeration 

Industrial  explosives 

Chemical  and  allied  uses 
Fertilizers 

Total 


12, 000 

35,000 

75, 000 

330, 261 


452,  261 


2.7 
7.7 
16.6 
73.0 


100.0 


In  time  of  peace  the  consumption  of  nitrogen  for  military  explo- 
sives is  negligible.  The  quantity  of  nitrogen  consumed  for  this  class 
of  manufacture  during  1918,  which  was  the  record  year  in  the  pro- 
duction of  military  explosives  in  the  United  States  was  151,000  tons.7 
This  nitrogen  was  furnished  by  870,000  tons  of  Chilean  nitrate  and 
18,500  tons  of  ammonia,  equivalent  to  74,000  tons  of  ammonium 
sulphate.  During  1918  the  smokeless-powder  and  high-explosives 
requirements  of  the  United  States  Army  and  also  a  part  of  the  re- 
quirements of  her  allies  were  being  filled  by  American  production 
which  was  sufficient  for  an  army  of  4,000,000  or  5,000,000  men. 


Prior  to  1914  ammonium  sulphate  and  Chilean  nitrate  were  sold  on 
practically  the  same  basis  per  unit  of  nitrogen,  whereas  the  price  of 
organic  materials  ranged  from  the  same  price  per  unit  of  nitrogen  to 
prices  75  per  cent  higher  than  ammonium  sulphate  and  Chilean 
nitrate.  In  recent  years  an  entirely  different  situation  has  developed. 
The  demand  for  the  organics  for  livestock  feed  has  increased  the 
price  of  this  class  of  materials.  At  the  same  time  the  great  increase 
in  atmospheric  nitrogen  fixation  has  resulted  in  lower  prices  for  this 
class  of  products,  especially  ammonia  and  ammonia  compounds. 
Cyanamide  can  be  readily  converted  into  ammonia  and  ammonia 
into  nitric  acid  and  nitrates,  but  each  of  these  operations  adds  to  the 
cost  of  the  products  and  results  in  a  higher  price  per  unit  of  nitrogen 
in  the  converted  product. 

The  wholesale  prices  of  a  few  important  nitrogen  carriers,  as  they 
were  in  the  early  part  of  1930,  are  listed  in  Table  19  and  indicate  the 
great  difference  in  cost  of  nitrogen  according  to  source. 

Table  19. — Wholesale  prices  of  certain  nitrogen  carriers  in  1930 


Material 

Price  per 
ton  (2,000 
pounds) 

Price  per 
unit  (20 
pounds 
nitrogen) 

Dollars 
105. 00 
38.00 
42.00 

Dollars 
1.27 

Ammnninm  snlphatp 

1.85 

2.68 

Garbage  tankage .            _  .  _.                     -  .    _ 

4.08 

65.00 
35.00 

4.82 

Cottonseed  meal  ...              .                   .... 

5.70 

7  United  States  War  Department,  Ordnance  Department,    report  on  the  fixation  and  utili- 
zation of  nitrogen.    War  Dept.  [U.  S.],  Ordnance  Dept.  Doc.  2041,  p.  22.    1922. 
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The  average  price  per  unit  of  nitrogen  in  sodium  nitrate  was  $3.10 
during  1913  and  in  ammonium  sulphate,  $3.01.  The  corresponding 
figures  for  dried  blood  and  cottonseed  meal  were  $3.65  and  $3.95, 
respectively. 

The  figures  of  Table  19  indicate  clearly  the  desirability  from  the 
cost  standpoint  of  using  ammonia  nitrogen,  wherever  it  is  feasible 
to  do  so,  and  also  the  great  saving  in  using  ammonia  as  such,  wher- 
ever it  is  possible.  They  indicate  the  hopelessness  of  attempting 
to  obtain  a  cheap  fertilizer  containing  any  considerable  quantity  of 
organic  nitrogen.  They  also  suggest  the  great  saving  that  might 
possibly  be  effected  by  such  a  radical  change  in  practice  as  the  direct 
application  to  the  soil  of  aqua  ammonia,  or  ammonia  in  water  solution. 
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